We examine a generalized version of Flam and Helpman (1987) in which consumption prices for quality differentiated goods are rising in household income. We provide propositions for aggregating this relationship across heterogenous households to map crosscountry differences in income distributions to cross-country differences in import price distributions. The theoretical predictions are examined and confirmed using disaggregated data on prices of traded goods and micro data on household income from the Luxemburg Income Study. Country pairs with more similar income distributions have more similar import price distributions, whether similarity is measured by 1 st -4 th moment statistics, population and consumption shares within world income and product price quantiles, or income and price dissimilarity indices.
Introduction
There is a large literature examining how international trade affects a nation's income distribution, but there is relatively little empirical work examining the reverse channel. This is in large part because trade models commonly rule out income effects in order to focus attention on supply considerations such as factor endowments or scale economies. To the extent that richer demand structures with non-homothetic preferences are employed they operate at the level of broad industries, for example, allowing poor countries to devote relatively large income shares to commodity foodstuffs. 1 In this paper we investigate how the distribution of income within and across countries shapes patterns of consumption and international trade in quality differentiated varieties within narrow product categories.
Our starting point is Flam and Helpman's (1987) 
model of quality differentiation in trade and
we focus on the model's demand side implications linking consumer income to quality choice.
As in Flam and Helpman (1987) , goods can be quality differentiated at some cost so that higher prices reflect higher quality, and consumers use marginal income to buy higher qualities rather than higher quantities of a differentiated good. This provides an equilibrium mapping in which prices of goods consumed are rising in household income.
This prediction is consistent with household evidence on consumer durables purchases. Bils and Klenow (2001) use survey data for the US that reports household income and purchase prices and estimate positive price-income slopes (or, "Quality Engel Curves"). Our interest lies in cross-country comparisons where household consumption choices are unobservable. We show that the model can be written in terms of national income and price distributions which are, with some effort, observable. This requires aggregating heterogeneous household income and consumption decisions into national income and price distributions and providing propositions linking the two.
There are many ways to empirically characterize a national price or income distribution.
However, the particular statistics used to appropriately characterize these distributions and the linkage between them depends on the functional relationship between income and product prices at the household level.
Assuming identical technologies we derive a linear mapping between income and consumption prices at the household level. When aggregating, linearity preserves a tight positive correlation between the corresponding moment statistics (e.g. mean, standard deviation, skewness and kurtosis) of national price and income distributions. That is, countries whose income distributions exhibit higher means (or standard deviation, skewness, kurtosis) will have product price distributions with higher means (or standard deviation, skewness, kurtosis).
We also extend Flam and Helpman (1987) to the case of multiple differentiated goods and multiple countries with different technologies. In this case the mapping between income and consumption prices at the household level is monotonic, but not linear. As a consequence, there is no longer a clear-cut relationship between the corresponding moment conditions of national income and price distributions. (A country with higher mean income could have lower mean product prices.) However, we can still establish a linkage between national income and price distributions through probability and cumulative distribution functions. Country pairs with more similar population shares in a given world income quantile will have more similar consumption shares in the corresponding world price quantile. When we examine the probability distribution functions along the entire support, we find that country pairs with more similar income distributions have more similar product price distributions.
To examine these predictions we employ internationally comparable household income data from the Luxembourg Income Study (LIS) for 26 countries in the year 2000. The LIS provides us with household income data at percentile increments from which we construct income distributions for cross-country comparisons. We construct our price distributions using international trade data at the level of 6-digit Harmonized System (HS) products from COMTRADE for [1999] [2000] [2001] . Previous authors have shown that prices vary substantially across exporters and covary with exporter characteristics such as per-capita income and per worker supplies of capital and skilled labor (Schott, 2004; Hummels and Klenow, 2005) . Further, countries with high export prices have larger, not smaller, shares of the markets in which they sell (Hallak, 2006) . These facts point to the primacy of quality differentiation, as opposed to measurement error, as an explanation for measured price variation. For each product we observe from which exporters an importer buys, along with each exporter's quantity and value of trade, and from these construct price (= unit value) distributions for each importer and product.
Our findings are consistent with the model. The differences in importers' price distributions are correlated with differences in their income distributions, both within individual quantiles of the distributions and along the whole support. In addition, key statistics related to the 1 st -4 th moments (mean, median, standard deviation, coefficient of variation, inter-decile range, skewness and kurtosis) of the income distribution are positively correlated with those of the import price distribution. In other words, countries with high incomes consume goods with high prices; countries with a greater variability in incomes over households have greater variability in prices for a particular good; and countries whose income distributions have fat or skewed tails also have price distributions with fat or skewed tails.
Our work relates most closely to a relatively new literature on the role of quality differentiation in trade. Most of the empirical work in this literature has focused on linking price variation to exporter characteristics. Some authors have provided correlations with importer characteristics, showing that within product categories, countries with high mean income per capita buy goods with higher mean prices (Hallak, 2006; Hummels and Skiba, 2004) . We differ in that we provide explicit propositions showing how a correlation between income and prices at the level of heterogeneous households will aggregate to correlations between national income and price distributions. This allows us to demonstrate which are the appropriate statistics to use in linking these distributions, and to examine higher moments of income and price distributions, their individual quantiles, and differences along the entire support.
The paper proceeds as follows. Section 2 provides the theory linking a country's income and import price distributions. Section 3 discusses our empirical specifications. Section 4 explains the construction of our income and price distribution data in detail. Section 5 presents the empirical results and Section 6 concludes. Flam and Helpman (1987) provide a model in which heterogeneity in household income is mapped into heterogeneity in optimal quality choice. We extend their model to a multi-country, multi-good setting, with an analysis motivated by and focused on empirical feasibility. In an international context we are unable to observe the qualities and prices of goods consumed at the household level. However, we can observe a country's income distribution, as well as the distribution of prices for imported goods. We show how to aggregate heterogeneous household income and consumption decisions to construct national income and price distributions and provide propositions linking differences in importers' income distributions to differences in import price distributions.
The Model
We start with a model with one differentiated good and identical technologies across countries. This model's restrictive assumptions on technology and preferences imply a linear monotonic relationship between household income and the price that household will pay for a quality differentiated product. Given linearity we show that, across countries, each moment of the consumption price distribution is positively correlated with the corresponding moment of the income distribution. We then extend our analyses to multiple goods and different technologies so that the price-income relationship is monotonic but non-linear. In this case, there need not be a cross-country correlation between the corresponding moments of the price and income distributions. However, we show that there is a relationship between cross-country differences in probability distribution functions (pdf's) for prices and income. This relationship holds when examining the integral of the pdf along the entire support, or when examining sub-sets of the support, i.e. bins corresponding to "high" and "low" priced goods. To save space we post rigorous proofs of all propositions on our websites. 
Identical Technologies and One Differentiated Good
There are two goods, a homogeneous numeraire good and a vertically differentiated good.
There are C countries. Each country c has population 
where 0 α > , z α is the elasticity of utility with respect to quality, ( ) p z is the price of the differentiated good with quality z, and the price of the numeraire is set to 1. We assume that income is sufficiently high so that every consumer consumes the differentiated good.
We initially assume that all countries produce using an identical technology. The marginal cost of producing quality is
w represents the cost component that is common to all the quality levels. 
1 log log log z I w 
Equation (5) says that the price distribution is a linear mapping from the income distribution.
Because the linear mapping in (5) preserves the ranking of moments we can correlate the moments of the price distribution with the moments of the income distribution. For example, suppose income is distributed log normally For the statistics coefficient of variation, skewness and kurtosis, 
all countries c, c' and for all
Proposition 2 shows how the price distribution of the differentiated good consumed in country c is mapped to its income distribution, segment by segment, and Corollary 1 shows how the cross-country differences in the distribution of income are reflected in the differences in the distribution of prices, segment by segment. We can also measure cross-country differences in income and price distributions for the whole distribution using the following dis-similarity index. ( , ) DSI r r exists and is bounded 6 The DSI is half the L 1 distance between the pdf's 1 (.) r and 2 (.) r . Another commonly used distance metric is the
We have chosen the L 1 metric because it enables our DSI index to fall between 0 and 1. between 0 and 1. We can calculate a dissimilarity index for the price distributions of a country pair (PDSI), as well as a DSI for the income distributions of a country pair (IDSI). We show that
where c and c' represent any country pair.
The intuition for Proposition 3 is similar to Proposition 2, except that we examine differences in consumption shares at each point along the support rather than for some discrete portion of it.
Finally, the results in this section extend to a case with multiple quality differentiated goods indexed by k, where utility is exp( )
and marginal production costs are given by
In this case, the price-income slope is product-specific and given by
While this mapping is different for each good, it is also linear and monotonic. As a result, Proposition 1 holds with good-specific constants k a replacing the constant a, and Propositions 2 and 3 hold in precisely the same way for each good.
Multiple Countries with Different Technologies
Now we allow technologies to differ across supplying countries. For notational simplicity we return to the one differentiated-good case. Our results easily extend to the case of multiple differentiated goods. Let j = 1…C index supplying countries. The marginal cost of producing quality z in country j is
j w represents the cost differences (due to factor price or Ricardian technology differences) that are common to all quality levels. exp( ) j z γ expresses the degree to which country j has a comparative advantage in high or low qualities. We continue to assume that there are no trade costs, so that the consumers desiring quality z buy it from the lowest cost provider. Suppose that each country j is the lowest cost supplier of some set of qualities j Z .
Since different suppliers have a comparative advantage in different ranges of quality, there are kinks in the budget set and this creates a discontinuous relationship between prices and income. We illustrate this point using the two-country setting of Flam and Helpman (1987) ,
where the North and the South have technologies given in equation ( Rather than a single line of constant slope mapping incomes into prices as in equation (4), we now have a set of lines whose slopes are determined by the technology of the lowest cost producer for the corresponding quality segment.
The price-income mapping in (8) is non-linear and so may not preserve the correlation of the price and income moments. For example, suppose the price income mapping from equation (8) has two line segments with ( ) 0.1
is split evenly between households earning $1 (buying goods with price $0.1) and households earning $2 (buying goods with price $0.6). Country 2's population is split evenly between households with income $0.8 (goods price $0.08) and households with income $2.1 (goods price $0.63). The mean income for country 1 is higher ($1.5>$1.45) but its mean price is lower ($0.35<$0.355). This simple example illustrates a general point: absent a linear relationship between income and prices at the household level there is no longer a well-defined relationship between the moments of national price and income distributions as in Proposition 1.
However, so long as the price-income relationship at the household level is monotonic Propositions 2 and 3 remain intact. Consider first the "holes" in the price distribution, those qualities that are not demanded by any income level and so not demanded by any country. These qualities carry zero weight in the price distribution and so have zero effect on consumption shares or their cross-country differences. Next consider the qualities actually supplied in the world. These segments have different price-income slopes given by (8), but along each segment prices are still a one to one mapping from income and the same price-income mapping still applies to every country. As a result, the consumption share for the good with price ( *) p z in country c equals the population share at income ( *) I z , and the difference in consumption shares of ( *) p z for countries c and c' equals the difference in their population shares at income ( *) I z .
Therefore,
Proposition 4
When there are multiple supplier countries with different technologies, Propositions 2 and 3 hold.
Proof: see the Appendix.
Empirical Specification
The core idea of our model is that a household level prediction linking income to consumer product prices can be aggregated up to a linkage between national distributions of income and consumer product prices. However, the particular statistics used to appropriately characterize these national distributions and the linkage between them depends on the functional relationship between income and product prices at the household level. We consider two cases.
In the first case, which is examined in section 2.1, equation (4) 
We examine the following specific statistics: mean, median, standard deviation, coefficient of variation, inter-decile range, skewness, and kurtosis. To further address concerns that the relationship between price and income distributions is driven primarily by correlations in the first moment we also estimate (9) for the higher moment statistics using a data sub-sample of countries with similar first moments of income (those with mean per capita incomes within 25% of one another).
A second method for empirically characterizing the distributions requires only that the household relationship between income and prices is monotonic. It therefore applies to the linear case of section 2.1, as well as to the non-linear (and non-continuous) case of section 2.2. In this approach we characterize the income and price distributions for country c using bins defined by worldwide data on product prices and income. We estimate (10) separately for each bin b and we pool over all products k in the estimation.
We consider two cases, B=4 (quartiles) and B=10 (deciles). We experiment with defining the comparison country c' as the whole world or as an individual country. In the latter case we take pairwise combinations of countries c and c' in our data. We also estimate (10) Regression (11) is particularly useful in cases where we see only a few price data points for a c-k pair so that the product level distribution is lumpy.
Regressions (10)- (11) examine consumption and income shares bin by bin. They allow us to ask, for example, whether the consumption share of goods in the first world price decile is high for countries with a large population share in the first world income decile. We can also examine the difference in income and price distributions along the whole support using the income and price dis-similarity indices (IDSI and PDSI) as Proposition 3 suggests. We first consider a discrete measure of IDSI and PDSI for a country pair c, c' by aggregating over the bins in regression (10).
, ' , (9)- (11) match moments of price and income distributions or match consumption and population shares by bin and so they clearly distinguish the direction as well as the magnitude of the difference in distribution.
Data

Income Data
To construct cross-country comparisons of income distributions, we employ wave 5 (year (monetary income after direct taxes and transfer payments) at percentile increments, and it also allows us to make adjustments to account for differences in family size. 9 Since the household income data are in local currency units we convert them to U.S. dollars using current exchange rates.
For several exercises we compare a country's income distribution to the world. Henceforth the "world" consists of the 26 LIS countries. To construct the world income distribution we begin with the country distributions, then weight them by the corresponding populations and aggregate. 10 We can then identify income cutoff points corresponding to world income quartiles or deciles and calculate the share of each country's population within each quartile or decile. Table 1 provides income moment statistics for each of our LIS countries along with the population share for each country within each worldwide income quartile. Figure 1 illustrates the income dispersion for the LIS countries. We normalize each country's income relative to the US median income ($23,916 = 100) and plot the range of income starting at the 10 th percentile (P10) and ending at the 90 th percentile (P90). We arrange the countries in ascending order of their decile ratios (P90/P10).
Our implementation of equation (13) requires us to construct and then compare income pdf's across countries. To construct a continuous income distribution from the discrete household income data we perform a non-parametric kernel estimation using the "kdensity" command in STATA (Deaton 1997) . We use STATA's default kernel, the Epanechnikov, and STATA's default bandwidth, 11 and evaluate the densities of the distributions of all the countries at the same income levels of $100, $200 ... $150,000. We then calculate the differences in income distributions, both pair wise and relative to the world. IDSI achieves its maximal value of 1 if two countries have completely disjoint distributions and achieves its minimal value of 0 if two countries have identical distributions.
Data on Import Prices and Their Distributions
Our theory refers to the distribution of consumption prices for all goods consumed in the economy. Unfortunately, it is not possible to get cross-country data on all sales prices for 10 E.g. In 2000 the US and Canadian populations were 275.4 million and 30.7 million. When constructing the world income distribution, each percentile of the US distribution is given a population weight of 2.754 million and each percentile of the Canadian population is given a population weight of 0.307 million. 11 The choice of kernel tends to be relatively unimportant in practice (e.g., DiNardo and Tobias 2001) and STATA's default bandwidth is based on Silverman (1986)'s optimal bandwidth. narrowly defined consumer goods; i.e. we are unable to observe domestic purchases of domestically produced goods.
12
Instead, we use import price data to approximate the price distributions. Given the technology assumed in equation (7) each exporting country j will specialize in a range of qualities, with a corresponding range of export prices. By knowing the prices and import shares for each importer c, exporter j, product k transaction, we can calculate the desired moments of the price distributions for equation (9) as well as the consumption shares for each price bin b in equations (10), (11) and (12), and the price kernel densities for equation
We employ bilateral trade value and quantities at the six digit level of the Harmonized System taken from the COMTRADE data. We have 26 importers' purchases from all exporters worldwide in 4759 HS 6 products. We use the value and quantity data to construct unit values (henceforth, prices) as value/quantity. Unit values can be noisy and so we employ the following screening procedures.
1. We employ pooled data for years 1999-2001. 13 2. We employ only those observations for which we observe the quantity units, and for which these quantity units are measured in kilograms. 14 This eliminates 15.8 % of our observations.
3. We discard the observations for which quantity = 1, as well as those for which price is either less than 10% of the worldwide median price for that commodity or more than 10 times the median price. This eliminates another 5.7 % of our observations.
After these data screens we have 4.99 million price and quantity observations from which we calculate various price distribution statistics for each importer c -HS6 product k combination.
For the median c-k we have 61 transactions involving 27 unique exporters. Roughly 10 percent of our c-k observations involve 10 or fewer transactions, which might be especially problematic for calculating higher order statistics. Dropping these observations has little effect on results so we employ the entire sample.
Results and Discussions
Results
The top panel of Table 2 reports the results of estimating equation (9) using the logs of each of the following seven moment statistics: mean, median, standard deviation, coefficient of variation, inter-decile range (the 90 th percentile minus the 10 th percentile), skewness and kurtosis.
We pool over all HS 6 products and report standard errors clustered on the country pair. The coefficient M β is positive and highly significant for all six statistics, though less than the unitary elasticity implied by the theory. In other words, countries with high incomes consume goods with high prices; countries with a greater variability in incomes over households have greater variability in prices for a particular good; and countries whose income distributions have fat or skewed tails also have price distributions with fat or skewed tails.
One might be concerned that the primary relationship is between the first moments and that this is also driving the correlation in the higher moments. To further address this concern we restrict our sample to the 95 country pairs with similar first moments (income means within 25% of one another) and report estimates in the bottom panel of Table 2 . In this restricted sample, the higher moments of the price and income distributions remain significantly positively correlated with one another even though the first moment correlations (mean and median) are no longer significant.
In Table 3 we report the following robustness checks for regression (9): (a) eliminating two countries (France and Australia) with imputed income data; 16 (b) eliminating homogeneous commodities (primarily agriculture and mining) in order to focus on goods for which our theory of vertical differentiation may be more plausible; and (c) eliminating textile and apparel products to avoid the distortionary effects of the MFA from contaminating our sample. In all cases the coefficients are quite similar to the full sample estimates from Table 2 .
In Tables 4-5 we provide estimates of equations (10) and (11), regressing cross-country differences in consumption shares for price bin b on cross-country differences in population shares for income bin b. We experiment with using individual importers as the comparison country c' as well as using the world as the comparison country, and using bin shares calculated both at the product level (10) and after aggregating over products to arrive at a single bin share for each importer (11).
In Table 4 we define bins as quartiles of the world income and product price distributions.
We estimate separate regressions for each bin and (for the product level bins) report clustered 16 See the Data Appendix for the details of the imputation.
standard errors. The coefficient B β is positive and significant in all but two cases. To better illustrate the results in Table 4 we use the aggregated data to plot the differences in consumption shares against the difference in income shares by quartile in Figure 2 . These two variables show a clear positive correlation that is stronger for the 1 st and 4 th quartiles than for the 2 nd and 3 rd quartiles. Consistent with our theory, having a large population share in income quartile b results in having a large consumption share in the corresponding price quartile b, with the effects being most pronounced at the high and low end. we compare with the world. Consistent with our theory, the country pairs with similar income distributions have similar price distributions, though this relationship appears weaker when estimated using the continuous distributions rather than the discrete bin approach.
Finally, in Table 6 we conduct the same robustness exercises as in Table 3 for the bin and PDSI regressions: (a) eliminating France and Australia; (b) dropping homogeneous goods; and (c) dropping textile and apparel products. We report the results with specifications (11) and (12) (the results for the other cases are similar). In all cases the coefficients are quite similar to the full sample estimates from Table 4 .
Discussions
Our results are generally supportive of the theory. The 1 st -4 th moments of the product price distribution for a country are correlated with the corresponding moment of the income distribution, and consumption shares by price bin are correlated with income shares in the corresponding income bin. However, in each case the coefficients are lower than the unitary value predicted by the theory. Why is this?
For the moment regression (9) the theoretical prediction of M β = 1 holds only under the restrictive setting of identical production technologies in which the price-income mapping at the household level is linear. As we discussed in section 2.2 M β = 1 may not hold under the more general setting of different production technologies. In fact, it is easy to construct examples where the coefficients could be zero or even negative. However, for regressions (10)-(13) the theoretical predictions of B β = 1 and P β = 1 remain valid under the more general setting. We offer two conjectures, one theoretical and one empirical, for why our estimates of B β and P β are less than 1.
We start by examining the bin regressions in Tables 4-5 and the scatterplots in Figure 2 . We notice two features. One, within a bin consumption shares rise more slowly than income shares.
Two, across bins consumption shares are more dispersed than income shares. That is, countries with population shares concentrated in the upper quantiles still consume goods with prices in the lower quantiles.
Our first conjecture relates to the assumption in our theory that each household consumes a single unit of the quality differentiated good. Suppose instead that households buy a quality portfolio. For example, a household might buy an expensive television for the media room and less expensive televisions for bedrooms or the basement. Similarly, a consumer might buy high quality apparel for dressy occasions along with low quality apparel for casual or recreational occasions. This would cause consumption shares to be spread more widely over price bins.
Our second conjecture relates to the absence of domestically produced goods from our price data. Suppose that countries specialize in producing goods that will be heavily demanded by domestic consumers. This could be due to factor-based specialization as in Flam-Helpman (1987) , in which a country well-endowed with skilled labor will have a comparative advantage in high quality goods and consume high quality goods as well (due to high income). Or, in the presence of trade costs, firms may target the portion of the quality spectrum demanded most intensively by local consumers. Then, a high population share in income bin b would yield a high share of domestically produced goods falling in price bin b. Since domestic sales are missing from our data we would systematically understate the rise in consumption shares in price bin b corresponding to a rise in population shares for income bin b.
It is also instructive to compare results for individual bins with those for the entire support.
The theory works especially well at the upper and lower tails of the distribution, but poorly through the middle of the distribution. When integrating over the entire support the stronger tail results are watered down by the weak middle.
Why are the effects so much stronger at the tails of the distribution? To further explore this feature we calculate, for each product, the price dispersion within each bin as the percentage change in prices from the minimum to the maximum price. 17 Using values for the median product, we then plot the price dispersion within each bin in the top panel of Figure 3 (a value of one is a 100% price increase from min to max). For both quartiles and deciles we see a Ushaped pattern of large price changes in the tails (over 300% within the 1st and 4th quartiles and over 140% for the 1st and 10th deciles) and much smaller price changes in the middle bins.
These results suggest that price variations are more prominent at the upper and lower tails of the import price distributions. This may explain the stronger correlations we find in the tails. By organizing the data into equal sized consumption bins we are compressing the price variation available to explain in those middle bins. This could be especially problematic for our estimates if the prices are noisy.
Another way to explore price variation by bin is to calculate the share of each bin in the total range in prices. (Since bins are defined by consumption shares, they need not contribute equally to the total range in prices.) Suppose that prices for a commodity vary from p=1 to p=101, and the first quartile of prices ranges from p=1 to p=51. In that case the first quartile is responsible for half of the total range. We calculate the contribution of each bin to total price range for each product, then plot the median products in the bottom panels of Figure 3 . In both cases, bins 1 to B-1 contribute relatively little to the total price range while the last bin contributes the lion's share. Essentially, prices rise slowly over the bins until, in the last bin, prices turn up sharply.
This feature of the data is reminiscent of the theoretical results of Flam and Helpman (1987) as illustrated in Figure 3 . Prices rise slowly at low income levels and then turn up sharply once reaching the North's specialization region.
Conclusion
In this paper, we investigate how the distribution of income shapes patterns of consumption and international trade in quality differentiated varieties within narrow product categories. We extend Flam and Helpman (1987) to the case of multiple differentiated goods and multiple countries with different technologies. We show that cross-country differences in the moments and cumulative distribution functions of income lead to corresponding differences in the distribution of product prices. By deriving results in terms of national income and price distributions we are able to evaluate a model that predicts heterogeneity in household consumption decisions without needing household consumption data.
To test these predictions we employ microdata on income from household surveys for 26 countries to construct income distributions within and across countries. Our findings are consistent with the predictions of our model. The pairs of importers whose income distributions look more similar have more similar import price distributions, whether similarity is measured by 1 st -4 th moment statistics, population and consumption shares within world income and product price quartiles and deciles, or income and price dis-similarity indices.
Our findings show that a country's income distribution shapes its import demand in important ways. They lend support to Murphy and Shleifer's (1997) insight that developing countries may have limited access to developed countries' markets because the goods they produce lack the high qualities that high-income consumers demand. Further, this view of trade patterns lies in stark contrast to the dominant models of horizontal product differentiation in the trade literature, which provide no role for heterogeneous consumers or income differences in explaining trade patterns. These models invoke fixed costs of trade to explain why, in the data, countries import only small subsets of available varieties. They further imply that restricting the variety set leads to first order welfare losses. In the quality differentiation model, a household desires a single quality differentiated variety, while an economy as a whole desires subsets of the world's varieties dictated by its income distribution. Consuming a narrow range of imported varieties may simply reflect a narrow range of income, with no particular welfare loss. We leave to future work the question of how calculations of the variety gains from trade should be qualified by the insights of quality differentiation models.
Finally, there is a rich theoretical literature on quality differentiation in trade in which authors combine vertical differentiation with non-homothetic preferences and income distributions to shed light on many questions that are difficult for horizontal differentiation models to answer. They show that one country's income re-distribution policy may affect another country's income distribution (Flam and Helpman, 1987; Matsuyama, 2000) , that absolute poverty and per capita growth can be sustained simultaneously in a fully integrated world economy (Funk, 1998) , that an export boom may push a country into industrialization in the presence of a large middle class (Murphy, Shleifer and Vishny, 1989) , and that an improvement in the productivity of one industry may trigger the take-off of a series of industries one after another (Matsuyama, 2002) . While we do not directly address these implications, our
paper is a first step in taking the common elements of these models-the interactions of vertical differentiation with non-homothetic preferences and income distribution-to the data.
Data Appendix
We employ wave 5 (2000) of the Luxemborg Income Study (LIS) to generate income distribution data for 26 countries. We use the LIS data, rather than another widely used dataset on cross-country income distribution (Deninger and Squire 1996 and its extensions by the World Bank, henceforth DWSB) for two reasons. One, the LIS is more consistent and better suited for cross-country comparisons of income distributions Brandolini 2001, Deaton 2003) . It has a more complete measure of disposable household income (detailed below), and allows us to make adjustments to account for differences in family size. Two, the LIS allows us to calculate household income at single percentile increments while the DSWB provides quintile level income shares. This is critical for our calculations involving higher income moments.
From the LIS we extract disposable household income (DPI), a commonly used measure in the analysis of income inequality. DPI includes monetary income after direct taxes and transfer payments, and omits indirect taxes, benefits from public spending (e.g. health care, education, most housing subsidies) and wealth, except to the extent that it is represented by cash interest, rent, and dividends. The data are in local currency units and we convert them to US dollars using the current exchange rate data from Penn World Tables 6.1.
The DPI data are at the level of households rather than consumers. Since household sizes vary, and consumption needs vary by age, we adjust DPI using an adult equivalence scale (AES). Total household income is divided by the number of equivalent adults in order to get a measure of household "equivalent" income. Buhmann et al. (1988) propose a succinct parametric approximation to equivalence scales that summarizes the wide range of scales in use:
Adjusted Income = DPI / Household E Size . The equivalence elasticity [0,1] E ∈ represents economies of scale in household size. We employ the LIS Equivalence Scale (E = 0.5), a commonly used scale among researchers who study income inequality using the LIS data (e.g. Atkinson et al. 1995 ). An alternative popular approach explicitly employs data on the numbers of adults and children in the household. This approach is only feasible for a limited subset of our data.
The wave 5 (2000) LIS data is available for Austria, Belgium, Canada, Estonia, Finland, Germany, Greece, Hungary, Ireland, Israel, Italy, Luxembourg, Mexico, Netherlands, Norway, Poland, Russia, Slovenia, Spain, Sweden, Switzerland, Taiwan, UK and US. The wave 5 LIS data is missing for Australia and France. Since the literature shows that quantile income levels within a country tend to follow smooth trends over time (e.g. Dollar and Kraay 2002, Sala-iMartin 2006) , we estimate linear income trends by percentile using waves 1-4 data for Australia and France. The average R 2 for these income trends is 0.958 for Australia and 0.965 for France. In our tables we experiment with dropping Australia and France from the regressions with little change in results.
Finally, it should be noted that higher moments of the income statistics, especially skewness and kurtosis, are significantly impacted by how we handle the first and last percentile of income for each country. Our LIS extract contains data for min, mean, and max income within each income percentile. For percentiles 1-99 in all countries, the min, mean and max income values are very similar. For the first percentile, min income is commonly negative. For the last percentile the max income might be two orders of magnitude larger than the mean (e.g. for Finland the mean is 567790.8 Euros and the max is 16.2 million Euros) For this reason we use the mean income within each percentile for calculating distributions. Alternative choices (e.g. using the max income) have large effects on the magnitudes of the skewness and kurtosis values in Table 1 and their coefficients in Tables 2 and 3, but do not change the statistical significance  of the coefficients in Tables 2 and 3 .
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